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Abstract 
In order to improve the ability of progressive collapse, from 2008, our country 
successively put forward the design principle of progressive collapse in the revision of 
the engineering structure design specification[44] and compile progressive collapse 
resistance design code. Based on the reference [44], the paper study the progressive 
collapse of a six-story reinforced concrete frame structure under different seismic 
fortification and column grid layout. The results show that the most of horizontal 
component are unable to meet the requirements of progressive collapse design, meet 
the collapse preventing design level component steel quantity should be increased by 
12% ~ 480%, but the most column can meet the local strengthening method. The 
paper compiled the design table on the beam mechanism and suspension mechanism, 
as well as the local strengthening method to provide a reference. 
Based on the above analysis, the design to prevent progressive collapse first of all 
should improve the ability of the vertical component and increase the incidental force 
from 200 kN/m2 to 800 kN/m2. Greatly improving the ability of vertical component is 
the key to prevent collapse. Combined with concepts of the DoD different fortification 
criterion, this paper puts forward lines of resistance, improving ability of vertical 
component as the first line, the beam mechanism of horizontal component as the 
second line, the suspension mechanism or standby power transmission path as the 
third line. Fortification criterion of building progressive collapse can be divided into 
four levels, the low-level: vertical component resists the accidental 200 kN/m2; the 
middle-level: vertical component resists the accidental 400 kN/m2; the high-level: 
vertical component resists the accidental 400 kN/m2 + beam mechanism or suspension 
mechanism; the further high-level: vertical component resists the accidental 400 
kN/m2 + beam mechanism + suspension mechanism or standby power transmission 
path(corner post) and vertical component resists the accidental 800 kN/m2 + beam 
mechanism(corner post). 
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的条文说明中明确定义连续倒塌：“the spread of an initial local failure from element 
to element， eventually resulting in the collapse of an entire structure or a 
disproportionately large part of it”，即常规条件下的建筑，因为意外事件如汽车撞
击等使结构发生初始小范围损坏，接着从损坏的局部区域沿各水平和竖向构件进
行蔓延， 终出现整个建筑的损坏或者大面积倒塌。美国总务管理局（the General 





































(1)英国公寓 Ronan Point 倒塌事故［6］ 
英国公寓 Ronan Point 于 1968 年 5 月 16 日的早晨发生连续倒塌事故，公寓




应， 后该西南方向的角部区域全部坍塌破坏（图 1.1）。 
 
图 1.1 1968 年 Ronan Point 公寓事件 
（2）联邦大厦 Alfred p. Murrah 倒塌事故［7,8,9,10］ 
美国俄亥俄州联邦大厦 Alfred p. Murrah 于 1995 年 4 月 19 日发生汽车炸弹
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车当场引爆。该大楼的结构体系是钢筋混凝土框架结构，按照当时的美国混凝土
设计规范 ACI318-7 设计。大楼南北方向长度为 30.4m，东西方向长度为 67.1m，
靠近街道马路的一根转换大梁撑起 3 至 9 层跨度为 12.2m 的五根柱子。该恐怖袭
击直接破坏了建筑第一层的多根越层柱、转换大梁以及部分楼板，因为竖向构件
的破坏，造成“多米诺骨效应”的连锁倒塌， 终造成 168 人死亡和超过 800 人
受伤。 
 
（a）爆炸前                      （b）爆炸后 
图 1.2 美国 Oklahoma 州联邦大楼爆炸引发建筑前部的连续倒塌 
（3）纽约世贸大楼 911 事故［11,12］ 
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